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EFFECTS OF VARYING THE RELATIVE VERTICAL POSITION OF WING AND 

FUSELAGE . * 
By 

L. Prandtl. 

The object of this series of experiments was to determine 
the influence of the relative vertical position of wing and 
fuselage on the efficiency of" the wing. Since the longitudinal 
position of the wing can be varied but slightly with reference 
to the oenter of gravity in a normal airplane, it was kept con- 
stant in the experiments to be described and only the vertical 
position of the wing with reference to the fuselage was varied. 
Fig. 1 shows the different wing positions, A to E, a3 likewise 
the shapes of the wing and fuselage and the distances between the 
wing chord and the axis of the fuselage. The rectangular wing 
has a span of 900 mm. and a chord of 180 mn. Wing model No. 436 
was used, with an angle of attack of 3°. 

The results are shown in Figs. 3-6, and tables 1-6. With 
the polar curves for the individual oases, the polar curve of the 
wing alone is always indicated by a dash line. The given angles 
of attack always refer to the -wing chord. 

Fig. 7 gives the' differences G^i between the wing and fus- 
elage together., and the wing alone, on an enlarged scale, for the 

several oases. ■ 

* Extract from the First Report of the Gcttingen Aerodynamic Lab- 
oratory, Chap. IV, Sec. 7 , pp. 118-120. 



Attaching the fuselage to the wing caused, in case D, a 
practically parallel displacement of the polar curve in the di- 
rection of the abscissas, corresponding to the fuselage drag. 
In case A 3 there was a noticeable increase in drag, especially at 
small angles of attack; with increased lift, the difference was 
less referred to the wing alone. The same was true for case B, 
only in a somewhat smaller degree. Case 0 showed, in a striking 
manner, at a larger angle of attack (about 13°), a noticeable 
increase in drag. This phenomenon, which has not yet been ex- 
plained, was confirmed by a second test. Case E was evidently the 
most unfavorable , sinoe the drag was considerably greater in com- 
parison with the other cases. 

It may be accordingly Stated that the differences between 
cases A to D are only slight, but that case E, in which the wing 
is a little below the fuselage, shows an aerodynamic change for 
the worse, in comparison with the other cases. 

Translated by the National Advisory Committee for Aeronautics. 
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Fig. 5. 



